The striatal brain regions, including the caudate-putamen, nucleus accumbens core, and nucleus accumbens shell, mediate critical behavioral functions. These functions include motivated behavior, learning, and sensorimotor function in both pathological and normal contexts. The phenotype and/or incidence of all of these behaviors differ by sex and/or are sensitive to gonadal hormones such as 17b-estradiol. Here we present a brief review of recent literature regarding sex differences and effects of 17b-estradiol on behavioral and neural function across striatal regions. We emphasize recent findings in striatal-relevant behaviors and disorders, striatal neuron dendritic spine density, and striatal neuron electrophysiology. These recent advances collectively offer insight into the effects of sex and estrogen on striatal function, especially at the level of individual neurons. 
Prelude
Sex differences in the nervous system and behavior are most often thought to arise from patterns of gonadal hormone release early in development (organizational actions) or in adulthood (activational actions), along with chromosomal and epigenetic influences [1] . Given the key regulatory control by gonadal steroid hormones such as 17b-estradiol (estradiol) and testosterone, historically the prevailing strategy to localize the neural targets of hormone actions was to map the distribution of neurons that contained steroid hormone receptors (e.g. estrogen, progestin or androgen receptors) by autoradiography for intracellular accumulation of the respective steroid [2], immunocytochemistry for steroid receptor protein [3] , or in situ hybridization to localize steroid receptor mRNA [4] . The rodent localization pattern for gonadal steroid receptors yielded a concentration of neurons located in the basal forebrain, including the hypothalamus, the hippocampus, and several other regions. These maps of steroid hormone receptor distributions commonly noted the sparse labeling of neurons in many other areas of the brain, including the striatum and its component regions [5] . The striatum is typically subdivided into the caudate-putamen (also called dorsal striatum), nucleus accumbens core, and nucleus accumbens shell. These three regions share neuron types, including the principal output neuron, the medium spiny neuron (MSN). However, they exhibit unique afferent and efferent projections, leading to differential involvement of striatal regions in functions such as sensorimotor activity, cognitive behaviors such as learning, motivated/reward related behaviors, and disorders such as depression, Parkinson's Disease and drug addiction.
Despite the relevance to critical neural functions and high-impact neurological disorders exhibiting sex differences and estradiol sensitivity in incidence and phenotype, the striatal regions were often a priori excluded from rodent studies of behavioral sex differences and related sites of hormones action. However, despite the sparse distribution of nuclear steroid hormone receptors in the striatum researchers found a host of striatal-mediated biochemical and behavioral endpoints that were either sexually dimorphic and/or hormonally regulated. These endpoints were later bolstered with other studies confirming the presence of estradiol [6] and membraneassociated estrogen receptor (ER) a, b, and GPER-1 in rodent striatal regions [7] [8] [9] [10] [11] [12] [13] . We present here a brief overview of the recent literature reporting sex differences and estrogen effects on striatal function, focusing on how sex and estradiol modulate behavior, dendritic spines, and electrophysiology.
Sex, estradiol, and behavior
For everything known about the functions of the striatum, it is surprising that there are few contemporary studies investigating potential sex differences in striatal-mediated behaviors. One interesting area has explored sex commonalities in the activation of the nucleus accumbens 
